Strain 10R5-21
The genus Pseudoduganella belongs to the family Oxalobacteraceae of the class Betaproteobacteria in the phylum Proteobacteria. Members of this genus are Gramreaction-negative and non-endospore-forming bacteria. Diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine are present as major polar lipids in species of the genus [1, 2] . Q-8 is present as a major ubiquinone and C 16 : 0 , C 12 : 0 and C 16 : 1 !7c are present as major cellular fatty acids [1] [2] [3] . At the time of writing, only two species, Pseudoduganella violaceinigra and Pseudoduganella danionis [1] [2] [3] , have been described in this genus. Through this communication we propose to add one more novel species by characterizing a bacterial strain designated 10R5-21 T , which was isolated from lagoon sediments.
The sampling site was a lagoon located at North Carolina Central University (NCCU) campus (5 37¢ 07.4 † N 77 20¢ 06.2 † W), North Carolina, USA. Sediment samples were collected in October 2015. One gram of sediment sample was serially diluted up to 10 À9 dilutions and 100 µl was spread on R2A agar medium. The culture plates were incubated for 5 days at 28 C. Purification was done by repeated streaking on agar plates and the purified culture was preserved by lyophilization [4, 5] . Purified cultures were grown in a conical flask (500 ml) with shaking (160 r.p.m.) in R2A broth. For routine culturing and for physiological tests, strain 10R5-21 T was grown at pH 7.0 and at 28 C.
Morphological properties (cell shape, cell division, cell size, motility) were observed by light microscopy (Olympus BX51 microscope) and transmission electron microscopy (JEM-1010; JEOL). Physiological tests such as growth at different temperatures (8, 10, 11, 12, 15, 20, 22, 25, 28, 30, 33, 35, 37, 40, 41 , 42 and 45 C), pH (using biological buffers: K 2 HPO 4 /KH 2 PO 4 buffer for pH 5-8 and NaHCO 3 /NaOH buffer for pH 9-11) and NaCl concentrations (0-3 %, w/v) were performed in R2A broth and growth was observed after 5 days of incubation at 28 C. Vitamin (biotin, niacin, p-aminobenzoic acid and vitamin B12) requirement was tested by replacing yeast extract with single and also combinations of vitamins as growth factors. Various biochemical tests such as those for hydrolysis of starch, casein, gelatin, urea, Tween 20 and Tween 80, denitrification, indole production, Voges-Proskauer, methyl red, arginine decarboxylase, lysine decarboxylase, H 2 S production, oxidase and catalase were carried out in the prescribed media as mentioned by Cappuccino and Sherman [6] . Organic carbon source utilization (D-glucose, mannose, raffinose, Larabinose, sucrose, cellobiose, maltose, glycogen, melibiose, L-alanine, L-histidine, L-serine, L-proline, acetate, DL-lactate, propionate, n-valerate, DL-3-hydroxybutyrate, L-rhamnose, D-ribose, L-fucose, D-fructose, myo-inositol, D-mannitol, Dsorbitol, salicin, itaconate, suberate, malonate, citrate, aspartate, glutamate, 5-ketogluconate, 3-hydroxybenzonate and 4-hydroxybenzonate) was tested as described previously [7] . Acid production from D-glucose, L-arabinose, D-mannose, sucrose, maltose, D-mannitol, fructose, cellobiose and melibiose was tested as described by Subhash et al. [8] . Other enzyme activities were tested using the API ZYM kit according to the recommendations of the manufacturer (bioM erieux; Table 1 ). Antibiotic sensitivity tests were performed using discs containing (µg ml À1 ) ampicillin (50), penicillin (50), chloramphenicol (35), nalidixic acid (30) and rifampicin (50) as described previously [8] .
The total cellular fatty acid-methyl ester profile of strain 10R5-21
T was compared with that of P. violaceinigra KACC 11669
T . The data were collected using the Sherlock Microbial Identification system (MIDI) as described previously [9] . Both strains were cultivated on R2A agar medium at 28 C for 5 days in order to achieve an equal growth stage. The polar lipid analysis was performed using 1 g of freezedried cells of chemoheterotrophically grown cultures as described earlier [10] . Quinone analysis was performed after extraction with chloroform and methanol (2 : 1, v/v) according to the methods described previously [11] . Polyamine was extracted as described by Busse and Auling [12] and identified by comparing the R f values with those of commercially prepared standards (Sigma Aldrich).
Genomic DNA was extracted and purified according to the method of Marmur [13] and the G+C content of the DNA was determined by HPLC [14] . Well-isolated colonies were used for 16S rRNA gene amplification by using universal primers as described by Kim et al. [15] . The reaction mixture was analysed by using a 3730XL automated DNA and salicin; positive for acid production from D-glucose and sucrose; negative for acid production from cellobiose, melibiose and fructose; positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, acid phosphatase, valine arylamidase and naphthol-AS-BI-phosphohydrolase; and negative for a-chymotrypsin, b-galactosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activity. Diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine are present as major polar lipids in all strains. ND, No data available; +, present/utilized; -, absent/not utilized. sequencing system (Applied Biosystems) at Macrogen. The 16S rRNA gene sequence was identified by BLAST search analysis on the Ezbiocloud server [16] . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the Ezbiocloud server [16] . The MUSCLE program of MEGA 6 [17] was used for sequence alignments and for phylogenetic analyses. Distances were calculated by using the Kimura two-parameter model [18] in a pairwise deletion procedure. Neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) methods in MEGA 6 software were used to reconstruct phylogenetic trees and a combined phylogenetic tree (NJ, ML, MP) confirmed the clustering of strain 10R5-21 T with members of the genus Pseudoduganella and other closely related species of the family Oxalobacteraceae (Fig. 1) . The taxonomic relationship between strain 10R5-21 T and P. violaceinigra KACC 11669 T was examined using DNA-DNA hybridization. Genomic relatedness was determined by DNA-DNA hybridization experiments as described by Ezaki et al. [19] , using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with five replications for each sample and the mean values were quoted as DNA-DNA relatedness.
Colonies of strain 10R5-21
T were ivor-coloured on R2A agar. The diameter of colonies was in the range 1-2 mm after 5 days of growth on R2A agar medium at 28 C. Cells of strain 10R5-21
T were Gram-reaction-negative, rodshaped (0.4-0.5Â1.5-2.0 µm; Fig. S1 , available in the online version of this article) and motile by means of polar flagella. Strain 10R5-21 T tolerated only up to 0.5 % (w/v) NaCl and no added NaCl was required for growth. Growth of strain 10R5-21 T occurred between pH 5.0 and 9.0, with an optimum pH range of 6.5-7.5. Strain 10R5-21
T did not require any added vitamin source for growth. Strain 10R5-21
T was susceptible to penicillin, chloramphenicol, nalidixic acid, rifampicin and ampicillin. Other biochemical and physiological characteristics of strain 10R5-21
T and its nearest phylogenetic neighbour are summarized in Table 1 T . Strain 10R5-21
T differed from P. violaceinigra KACC 11669 T by the presence of C 18 : 0. Diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine were the major polar lipids with minor amounts of unidentified aminophospholipids (APL1-4) and unidentified aminolipids (AL1-2; Fig. S2a-c) . Strain 10R5-21
T differed from P. violaceinigra KACC 11669 T (Fig. S2d-f ) by the absence of an unidentified aminophospholipid (APL1). C 18 -HPLC analysis confirmed that Q-8 was the major quinone of strain 10R5-21 T and P.violaceinigra KACC 11669 T . Putrescine and 2-hydroxyputrescine were identified as major polyamines in both strains tested. 
